Streptococcal M1 protein-provoked CXC chemokine formation, neutrophil recruitment and lung damage are regulated by Rho-kinase signaling.
Streptococcal toxic shock syndrome is frequently caused by Streptococcus pyogenes of the M1 serotype. The aim of this study was to determine the role of Ras-homologous (Rho)-kinase signaling in M1 protein-provoked lung damage. Male C57BL/6 mice received the Rho-kinase-specific inhibitor Y-27632 before administration of M1 protein. Edema, neutrophil accumulation and CXC chemokines were quantified in the lung 4 h after M1 protein challenge. Flow cytometry was used to determine Mac-1 expression. Quantitative RT-PCR was used to determine gene expression of CXC chemokine mRNA in alveolar macrophages. M1 protein increased neutrophil accumulation, edema and CXC chemokine formation in the lung as well as enhanced Mac-1 expression on neutrophils. Inhibition of Rho-kinase signaling significantly reduced M1 protein-provoked neutrophil accumulation and edema formation in the lung. M1 protein-triggered pulmonary production of CXC chemokine and gene expression of CXC chemokines in alveolar macrophages was decreased by Y-27632. Moreover, Rho-kinase inhibition attenuated M1 protein-induced Mac-1 expression on neutrophils. We conclude that Rho-kinase-dependent neutrophil infiltration controls pulmonary tissue damage in response to streptococcal M1 protein and that Rho-kinase signaling regulates M1 protein-induced lung recruitment of neutrophils via the formation of CXC chemokines and Mac-1 expression.